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Table 1 Chemical compositions of copper-nickel alloy
S %x Ni/ % Cu/% Fe/% S/ % P/ (g-t™") Pd/(g-t™") Au/(g-t™)
o 63.28 24.37 9.72 87 63 32
1056517
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Fig.1 Process flow chart of selective two-stage

pressure leaching of Cu—Ni alloy
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CuS0, + Ni =NiS0, + Cu (1)
CuSO, + NiS =NiSO0, + CuS (2)
Ni + H,80,=NiSO, +H, 1 (3)

NiS + H,80,=NiS0, + H,S 1 (4)
Fe + H,S0,=FeS0, + H, 1 (5)

FeS + H,S0,=FeS0, + H,S 1 (6)

H,S + CuS0,=H,S0, + CuS | (7)

—BUE B BRI CuSO, R 7,
PR PR SRR A BR A 718 SRy R B AT T S
TE UTTE HE A, SEIVER I B IR s B 58
BT R, R DB RS 555 7Rt
SN o
TR ) EEE ROV ILA(8) ~ (11)
2Cu +0, +2H,80,=2CuS0, +2H,0  (8)

CuS +20,=CuS0, (9)
2Ni + 0, +2H,80,=2NiS0, +2H,0  (10)
NiS +20,=NiS0, (11)
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Fig.2 Effect of copper ion concentration in

solution on nickel, iron replacement leaching rate
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Fig.3 Effect of reaction temperature on

nickel, iron displacement leaching rate
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Fig.4 Effect of reaction time on nickel, iron

displacement leaching rate
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Fig.5 Effect of different acid consumptions on

copper and nickel leaching rate
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Fig.6 Effect of different reaction temperatures

on copper and nickel leaching rate
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Fig.7 Effect of different reaction temperatures on

copper and nickel leaching rate
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Table 4 Concentration crystallization results of two-stage copper leaching solution

o SR ERRURAY (g L") 24 T L2 i 45 i 5/ % .
R , gt/ g
Cu Ni Fe pH 14 AR/ mL Cu Ni Fe
JER 88. 13 3.84 0.18 1.00 4 000 — — — —

1* 91.52 10. 59 0.50 0.50 1450 25.03 0. 039 0.011 857.24
2# 92. 17 10. 38 0.49 0.50 1480 24.97 0. 036 0.012 884.17
3# 91.83 10. 52 0.48 0.50 1460 25. 11 0.032 0.011 891. 66
By 91. 84 10. 50 0.49 0.50 1463 25.04 0. 036 0.011 877. 69
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Table 5 Full-process validation test results and metal balance of each element
Cu Ni Fe W4AJE (Au. Pt Pd A1)
b Yk ot R/ ER/ S BR/ ER/ N/ R/ ER FW SR/ ER/ N
(%, /L))" g % (%,g/L)" g % (%,g/L)" g % (%,g/L)" g %
JRURE 1500.00g  64.28  964.20 66.90  26.37  395.55 100 1.51 22.65 100 182 0.273 100
HA TUKBIRRH  1917.20g  24.88  477.00 33.10 — — — — — — — — —
&1t — — 1441.20 100 395.55 100 — 22.65 100 — 0.273 100
BE 9150.00 mL  4.86 4.47  3.09 38.27  350.17 88.53 2.07 18.94 83.62 0.00011 0.0010 0.37
TBURME 69.21¢ 16.78 11.61  0.81 3.26 226 0.57 1.04 0.72  3.18 3947 0.273  100.06
ZEERR 5160.00mL 92.51  477.35 33.12 7.92 40.87  10.33 0.47 2.43  10.71 0.00017 0.0009 0.32
A
TR 3572.24¢ 2503 894.13 62.04 0.04 1.25 0.32 0.01 0.43 1.89 — — —
w7 — — 13.63  0.95 — 1.01 0.25 — 0.14  0.60 — -0.021 -0.75
A1 — — 1441.20 100 — 395.55 100 — 22.65 100 — 0.273 100
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Experimental study on selective two-stage pressure leaching of copper nickel alloy
HE Lairong"*, SU Junmin'?, ZHAO Xiuli'*, GUO Jinquan'?, CHEN Caixia'*, ZONG hongxing'*,
ZHANG Yuanging'”, MA Junhu'?,OU xiaojian"*, XI Hailong"*, LI Quan'~
(1. State Key Laboratory for Comprehensive Utilization of Nickel and Cobalt Resources, Jinchang 737100, China;
2. Jinchuan Group Co. Ltd. , Jinchang 737100, China)

Abstract; At present, when dealing with copper-nickel alloy, the pyrometallurgical process has the problems of
repeated smelting of materials, large turnover, dispersion of precious metals and low recovery rate; The
hydrometallurgy process has the problem of difficult separation of copper and nickel in the full immersion solution.
Based on the analysis of the composition of copper-nickel alloy, this paper carries out experimental research on
copper-nickel alloy produced by the nickel smelter. In the first stage, CuSO, was used as the leaching agent to
convert nickel and nickel sulfide into nickel ions into solution, while copper ions form precipitates and enter the
residue. In the second stage, sulfuric acid was added to the leaching residue and oxygen was introduced to leach
copper and copper sulfide, and precious metals were enriched in the residue. The three-stage process concentrates
and crystallizes the copper sulfate solution. The results show that the total residue yield is 4.61% , the total
leaching rate of copper is 99. 19% , the total leaching rate of nickel is 99.43% , and the enrichment multiple of
precious metals is 21. 69. The copper leaching solution was concentrated and crystallized, and the purity of copper
sulfate crystal was 98.35% , which met the first-class standard requirements of copper sulfate crystal products. The
process has less reagent consumption and no wastewater discharge. It is a green metallurgy process and has
promotion value.

Key words: copper nickel alloy; copper-nickel separation; selective leaching; green metallurgy; precious metals
recovery
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